Of 17 032 women taking part in the Oxford Family Planning Association contraceptive study, 4104 stopped using a birth control method to plan a pregnancy on a total of 6199 occasions. The influence of various factors on fertility in these women was assessed by measuring the time taken to give birth to a child. An appreciable inverse relation was observed between age at stopping contraception and fertility both in nulliparous and parous women, but the effect was much greater in the nulliparous women.
studied. Poor results after surgery may be related to individual surgical technique, and Graham has reported good results in a personal series of children subjected to ileal conduit diversion. 4 Moreover, although dilatation of the upper tract may arise years after operation, technical factors predisposing to ischaemia may be relevant in the aetiology of functionally important obstruction of the distal conduit. '5 The incidence of bilateral upper tract dilatation noted in this study was similar to that reported in studies in children.1 4 11 Scott commented that dilatation was not due to obvious obstruction, for many patients appeared to have wide, healthy stomas and normal loopograms.' Ureteroileal reflux cannot of itself be the cause of dilatation, since many patients with reflux have normal upper tracts. A combination of high pressure in the conduit and reflux across the ureteroileal anastomosis may explain the dilatation.
Many children and young adults with non-malignant disease who might be considered for a urinary diversion should have a good life expectancy. It is now accepted that because of its long term morbidity diversion should be avoided whenever possible in these patients. On the other hand, because so few patients with bladder cancer will survive to develop long term side effects the use of ileal conduit diversion might be thought acceptable in them. Nevertheless, clinically important complications were observed in the patients in this study. In particular, the finding that bilateral upper tract dilatation in the absence of an obvious cause is commonplace and that it may be associated with renal damage signifies that further efforts should be made to determine its cause.
Introduction
Factors that may affect a woman's fertility, such as her gynaecological and reproductive history, her age, and her smoking habit, are of both biological interest and practical concern. Opportunities to examine associations between such factors and fertility using the epidemiological approach are rare because of the lack of relevant data for adequately sized cohorts of women observed for sufficiently long periods of time during which they are known to be attempting to become pregnant. The Oxford Family Planning Association contraceptive study, which includes data on over 17 000 women of childbearing age observed for an average period of about 11-5 years, provides such an opportunity.' Oral contraceptives, and to a lesser extent intrauterine devices, have previously been reported from this study to impair fertility immediately after their discontinuation, but the effect is relatively short lived.2 Here we describe the effects of various other factors on fertility in this cohort. Here we consider fertility through to October 1983 in the 4104 women who stopped contraception to become pregnant after enrolling in the study. Some of these women stopped contraception to become pregnant more than once; in all, 6199 episodes-that is, periods at risk of becoming pregnant-were included in the analysis. These episodes were treated as if they were all independent, which clearly is not strictly correct. Additional analyses have, however, been undertaken in which only the first episode was considered for each woman; the findings were virtually identical to those reported here.
As data were not available on the date of the last menstrual period before a pregnancy occurred we assessed fertility by measuring the time taken to give birth to a child, as had been done in previous analyses.2 3 We did, however, carry out additional analyses using an estimated date of last menstrual period, which also took account of any type of pregnancy outcome-that is, not just live births and still births-and obtained essentially similar results to those described below.
During the analysis the number of women under observation and the number of successful outcomes were classified by months elapsed since stopping contraception to become pregnant and by categories of explanatory variables. Women left the analysis when they resumed contraception, were lost to follow up, or reached the closure date (October 1983). For each variable women at one level were chosen as the reference group, and, relative to that level, risks for the other levels were estimated. We called these relative risks relative fertility rates. The relative fertility rate was estimated for each month of follow up during which at least 10 women remained undelivered in both the groups being compared. None of the relative fertility rates showed any important heterogeneity between months (although, of course, the base fertility rate did); accordingly, a pooled relative fertility rate was calculated for each level of each factor, using the methods proposed by Mantel and Haenszel.4 This relative fertility rate may be interpreted as the relative increase or decrease in the fertility rate experienced during every month of the follow up period. For example, a relative fertility rate of 1 1 would imply that, on average, women in the group concerned would experience 1000 more successful outcomes each month than the women in the reference group. Tests for trend in relative fertility rates were carried out using the Mantel procedure.5 All p values quoted are two tailed. The effect on fertility of the method of contraception stopped has been reported previously2 3 and so is not included in this paper, although contraceptive method was taken into account as a confounding variable when appropriate.
Results
None of the variables height, weight, or Quetelet's index (weight/ height squared) showed significant or consistent associations with fertility. The 808 women with a history of miscarriage or termination of pregnancy had a slightly increased relative fertility rate of 108 (950o confidence interval 0 99-1 18). Conversely, the 368 women who had a history of major menstrual disorders, dilatation and curettage, or other reported gynaecological problems had decreased relative fertility rates of 0 9, 0 86, and 0 89, respectively. Only the last of these was significant, and the small number of women in each of the groups precluded further analysis. A trend of decreasing fertility with decreasing social class was observed, although the reduction was not large and the estimate for social classes IV-VI was based on fairly small numbers. Adjustment of the social class relative fertility rates for the effects of smoking and parity had little effect, the influence of these two variables being in opposite directions. Table I shows unadjusted relative fertility rates. Women who married at age 20 or more had a significantly The small increase in fertility seen among women experiencing a previous termination or miscarriage may similarly be interpreted as a selective effect; that the relative fertility rate was lower than that for parous women suggests that this effect is 1699 partially negated by the tendency to miscarry again among those who have previously miscarried. It should be noted that the combined effect of miscarriages and terminations was dominated by miscarriages as terminations represented only a small proportion of such events in this study.
We observed an appreciable inverse relation between age at stopping contraception and fertility for both nulliparous and parous women. This relation has been observed previously in small and unusual groups of women when the applicability of the findings to the general population has been questioned. 7 8 We believe the experience of women in the Oxford Family Planning Association contraceptive study to be more, although not completely, generally applicable.
The effect of age on fertility is unlikely for several reasons to have been due solely to a deterioration in ovarian function. The group of women attempting to become pregnant at an older age was likely to have included some who had failed to achieve their desired family size while younger. In fact, three quarters of the women recruited in the Oxford study stated that they had already completed their families at the time of enrolment, and during the study over 1500 unplanned pregnancies occurred despite the generally consistent use of effective contraceptive methods. Many of these earlier pregnancies would have had the effect of removing the more fertile women from the group that would plan first or further pregnancies at an older age. Furthermore, pregnancy rates are directly related to coital frequency, and coital frequency declines with age and duration of marriage.9 Although we have no direct information in this study about coital frequency, it seems reasonable to suppose that this factor contributed to the observed decrease in relative fertility rates with age. A higher incidence of miscarriage contributed appreciably to lower fertility only among women aged 40 years or older.
The relation between age and fertility was different for nulliparous and parous women. The pattern of fertility seen in the parous women-modest decreases in fertility up to the age of 37 followed by a large decrease among those aged 38 or more-is acceptably explained by changes in ovarian function with age; among the nulliparous women, however, a significant decrease in fertility occurred gradually and relentlessly from age 28 onward. This finding must, at least in part, be attributable to more powerful selective influences operating on nulliparous women than on parous women.
The newest and most important finding in the present study relates to the effect of smoking on fertility. We have been able to find only one other publication on this topic: Olsen et al reporting a delay in conception among smokers in a case-control study conducted in Denmark.10 In our investigation impairment of fertility among heavy smokers was substantial, as may be seen in tables I and II. As information on cigarette smoking at the time of stopping contraception to become pregnant was not available in our study substantial misclassification undoubtedly took place. Such misclassification would lead to underestimation of the decrease in fertility attributable to smoking as study subjects are more likely to have reduced or given up smoking (particularly users of oral contraceptives) than to have increased it and as ex-smokers do not appear to suffer a reduction in fertility. In the Oxford Family Planning Association study cigarette smoking has been related to an increased incidence of pelvic inflammatory disease; this disease among the study participants was, however, uncommon," and the association does not explain the decreased relative fertility rates observed in heavy smokers. No appreciable increase was seen in the incidence of miscarriages among smokers in our study. The dose response relation between smoking and the relative fertility rates certainly suggests a causal relation. Smoking has been associated with an altered urinary oestrogenic profile during the menstrual cycle" and with an earlier age at natural menopause"3; perhaps smoking affects fertility through an effect on the hormonal milieu. Any indirect influence-for example, women who smoke having husbands with similar habits whose smoking affects spermatogenesis-would be unlikely to produce such a strong and consistent effect. It seems reasonable therefore, in view of the evidence we have presented, to advocate that women should reduce their cigarette consumption or stop smoking not only during pregnancy but also when they are attempting to become pregnant. (Accepted 28 February 1985) Abnormalities in vascular arachidonic acid metabolism in the infant of the diabetic mother MARIE J STUART, SHIRAZALI G SUNDERJI, RONALD W WALENGA, B N YAMAJA SETTY Abstract The infant of the diabetic mother has an increased incidence of thromboses in utero and in the neonatal period. In the adult with diabetes a decrease in prostacyclin formation has been suggested as a cause for the atherothrombotic tendency. We therefore evaluated arachidonic acid metabolism in infants of diabetic mothers. Endogenous radioimmunoassayable 6-keto prostaglandin F1a (PGF1a) was normal in umbilical vessels obtained from the infants of diabetic mothers whose glucose homoeostasis was maintained when compared with control values. Nevertheless, a significant inhibition of vascular production of 6-keto PGFjc was observed in infants born to mothers with raised HbAjc concentrations. A decrease in the concentration of plasma 6-keto PGF1a was also seen in the infants of diabetic mothers when compared with control neonates.
The correlation observed between plasma 6-keto PGF1a concentrations and endogenous vascular prostacyclin formation in the infants of diabetic mothers indicates that the in vitro deficiency of prostacyclin formation reflects a concomitant in vivo abnormality.
Introduction Abnormalities in the production of platelet thromboxane and vascular prostacyclin have been implicated in the atherothrombotic tendency observed in diabetes mellitus in both humans and animals.'-4 The infant of the diabetic mother is recognised as showing an increased incidence of thromboses and thromboembolic phenomena both in utero and in the immediate neonatal period.5 The pathogenesis of this complication in infants of diabetic mothers, however, has not been extensively investigated. Our study was designed to evaluate vascular arachidonic acid metabolism in the infant of the diabetic mother. Methods included both radioimmunoassays for 6-keto prostaglandin Fl, (PGF,.) (the stable end product of prostacyclin), and the use of a radioactive precursor to assess possible changes in the pattern of vascular arachidonate metabolism.
Subjects and methods
The study was performed in two parts. Initially, for the assessment of vascular arachidonic acid metabolism, umbilical cords were obtained from 15 control infants and from 17 infants of comparable gestational age born to diabetic mothers at the time of delivery by caesarean section. Classification of maternal diabetes was established according to standard criteria and included class A (n = 4), class B (n=8), class C (n=3), class D (n= 1), class R (n= 1). No control or diabetic mother smoked or had taken aspirin within two weeks of delivery. Maternal blood samples were evaluated for fasting blood glucose concentrations and for glycosylated haemoglobin (HbA,,) before delivery.6 The umbilical cords were dissected, the umbilical
